Concurrent engineering is a systematic approach to the integrated, concurrent design of products and their processes, including manufacture and support. This approach considers all the stages of the product life cycle, from concept through disposal, including quality, cost, schedule, and customer requirements at the early stage of the product design. Early consideration of later phases of the life cycle leads to minor problems that will occur downstream and, therefore, supports intelligent and informed decision making throughout the process. Thus, considering packaging and distribution during product design would allow package design to go on more or less concurrently. A number of research reports are available to deal with CE in the design of products. However, the application of CE in Enterprise Integration and Management (EI&M) has not received due attention. Therefore realizing the importance of EI&M, a call for papers has been issued by CERA with an objective to promote the research on the application of CE in EI&M. The papers for the special issue have been grouped into two volumes. The first volume of the special issue deals with modelling and analysis of enterprise integration and the second deals with the planning and management issues in enterprise integration. The current volume of the special issue deals with the modelling and analysis of EI&M as these form the basis for further decision making concerning various improvement activities in the organization toward integration and management using CE.
Concurrent engineering is a systematic approach to the integrated, concurrent design of products and their processes, including manufacture and support. This approach considers all the stages of the product life cycle, from concept through disposal, including quality, cost, schedule, and customer requirements at the early stage of the product design. Early consideration of later phases of the life cycle leads to minor problems that will occur downstream and, therefore, supports intelligent and informed decision making throughout the process. Thus, considering packaging and distribution during product design would allow package design to go on more or less concurrently. A number of research reports are available to deal with CE in the design of products. However, the application of CE in Enterprise Integration and Management (EI&M) has not received due attention. Therefore realizing the importance of EI&M, a call for papers has been issued by CERA with an objective to promote the research on the application of CE in EI&M. The papers for the special issue have been grouped into two volumes. The first volume of the special issue deals with modelling and analysis of enterprise integration and the second deals with the planning and management issues in enterprise integration. The current volume of the special issue deals with the modelling and analysis of EI&M as these form the basis for further decision making concerning various improvement activities in the organization toward integration and management using CE.
Numerous approaches have been developed in the past for controlling production activities in manufacturing systems, but little effort has been made to coordinate and integrate function-specific decision tools. Following this, human or computer driven decision agents at different levels of the manufacturing enterprise pursue their own objectives, while desirable integration effects on the rest of the system are not achieved. In addition, useful feedback information is not utuilized properly and the learning process cannot maintain the speed with the rate of changes in the manufacturing environment. In recent years, the transformation of manufac-turing enterprises from monolithic structures to networks of specialized producers, often located far away from each other, has attenuated the need for enterprise integration tools and methodologies. At the same time, affordable online information availability and computational tractability become effective means for realizing the benefits of integration. Enterprise/Supplier Integration is the ablity to consolidate the activities and business processes of partners, contractors, suppliers, and customers into an efficient operation for developing and supporting a product. For the required integration to be achieved, as a prerequisite there has to be both enterprise-wide integration of communications and integration of data, making it possible to provide information where and when it is needed. The difficulty is to provide flexible and robust control structures to make sure that this happens. This leads to the complementary approach, viz. integration through enterprise modelling. This approach provides integration by developing a model of the enterprise which, for example, represents explicitly what information and other resources are needed for each significant process, whose responsibility it is to provide these, and what action is to be carried out in executing each process.
The articles appearing in this special issue volume deal with issues such as:
1. Cooperation between Autonomous Decision Agents by establishing a structured way of interaction 2. Reinforcement of the learning process in the system by allowing focused teams to gain intuition on how and why other teams make their decisions 3. The provision of collaborative communication with existing Manufacturing System decision tools such as MRP and Shop Floor Tracking 4. The achievement of flexibility and reusability of the continuously improving decision-making Software Infrastructure A summary of the papers that appear in this special issue volume follows.
Volume 5
The paper 'An Integrated Business Modelling Technique for Decision Support in the Manufacturing Environment,&dquo; by Fernihough, Culley, and Mileham explains the development of an integrated modelling technique for the evaluation of business strategies. The simulation-based technique is based on three levels: firstly, an innovative, easily configurable, manufacturing simulator; second, an activitybased cost model; and third, a high level strategic business model. The paper develops an overall interface that will form the basis for configuring all levels of the business model. The activity-based cost model constructed has been designed and developed to deal with such items as throughput, spoilage, etc., and also user defined variables, with an inbuilt facility to deal with sparse data. Many manufacturing organizations have embraced the philosophy of Simultaneous Engineering (SE) as a way of working in the highly volatile and competitive business world of today. This has occurred because SE methodologies are known to have improved quality, reduced time-to-market, provided greater customer satisfaction, minimized waste, and increased product reliability. Often the issues surrounding the implementation of information systems to support SE within a company are considered independently of any ongoing BPR activities. Lim, Juster, and de Pennington in their paper 'An Information Support System for Enterprise Integration,&dquo; discuss how a computer-based information system previously developed to support the Design for Manufacture (DFM) aspect of SE can be extended to support other business functions within the ultimate aim of achieving total Enterprise Integration. They have presented a methodology that combines a Computer-Aided Engineering (CAE) framework and an information system architecture to guide this extension through a BPR initiative. Also, a case study, showing how the information system was extended to provide increased competitiveness of product tenders, is included to illustrate the proposed methodology.
In the paper &dquo;Modelling Manufacturing Process Information Using EXPRESS,&dquo; Al-Ashaab and Young have explored the representation of manufacturing process information, within a manufacturing model, to support design decision making. The paper discusses issues relating to the general structure of manufacturing process modelling as well as examines the use of the information modelling language EX-PRESS to define the content of a manufacturing model. Work performed by the authors in building a manufacturing model of the injection moulding process is presented, the problems raised in building the model are presented, and the solutions are presented. In essence, the paper provides an insight into the current capability of information modelling tools and their application in the area of modelling manufacturing process information to provide concurrent engineering support.
Klein in his paper 'An Exception Handling Approach to Enhancing Consistency, Completeness and Correctness in Collaborative Requirements Capture;' describes how one can provide computer support for anticipating/detecting exceptions as well as helping stakeholders to resolve them effectively. In the paper &dquo;Information Control Nets as Processes : Qualitative Analysis,&dquo; Debbabi, Tawbi, and Bouguerch address the formal verification in workflow systems. They discuss the automatic verification of one of the workflow models, namely the Information Control Nets (ICNs) model. They present a method for qualitative analysis of ICNs. The analysis proposed rests on an observed analogy between ICNs and usual process algebra. Actually, ICNs are translated into CCS process algebra agents.
Su, Tseng, and Mayer in their paper &dquo;EKAMD-A Knowledge-Based Concurrent Engineering Support System,&dquo; proposed an Engineering Knowledge Acquisition, Management, and Delivery System -EKAMD System. The part of the problem that EKAMD addresses is focused on the acquisition, management, and effective delivery of engineering knowledge, experience, and rationale. The EKAMD can include design knowledge representation, advanced engineering modelling support, knowledge configuration and management support, and system integration support. This environment is planned to support the quick experimentation, prototyping, and development of a new generation of integrated design, engineering, manufacturing, and maintenance decision support applications to meet the challenges of CE. This architecture can enable the capture and delivery to the engineer of product life cycle experience relative to manufacturability, reliability, and maintainability. The successful design of cost-effective development and executive environments for Office Automation (OA) depends chiefly on information accessibility and flexible open system architecture. The paper 'A Cooperative Distributed Problem-Solving Management Framework for Office Automation Systems,&dquo; by Yang and Ho offers a groupware management mechanism-Cooperative Distributed Problem-Solving Management Framework (CDPSMF) and its application to Office Automation System (OAS) design. It incorporates the management framework using the Distributed Artificial Intelligence (DAI) technique and the Object Modelling Technique (OMT) into the design of OA executive environment. A prototype OAS has been completed and used as project management among our laboratory colleagues.
The editors of this Special Issue, Volume I have been overwhelmed by the response for the call for papers on &dquo;Enterprise Integration and Management.&dquo; Each paper was reviewed by two referees. The guest co-editors gratefully acknowledge the assistance provided by Professor Biren Prasad, Editor-in-Chief of the Concurrent Engineering: Research and Applications (CERA) -An International Journal and more than thirty anonymous referees who reviewed the manuscripts. 
